Purification and characterization of a phosphotyrosyl-protein phosphatase from wheat seedlings.
A neutral phosphatase which catalyzes the hydrolysis of p-nitrophenylphosphate has been purified to homogeneity from wheat seedlings. The enzyme is a monomeric glycoprotein exhibiting a molecular weight of 35,000, frictional ratio of 1.22, Stokes' radius of 260 nm, and sedimentation coefficient of 3.2 S. That the enzyme is a glycoprotein is surmised from its chromatographic property on Concanavalin A-Sepharose column. An examination of the substrate specificity indicates that the enzyme exhibits a preference for phosphotyrosine over a number of phosphocompounds, including p-nitrophenylphosphate and several glycolytic intermediates. Both phosphoserine and phosphothreonine are not hydrolyzed by the enzyme. The phosphatase activity is not affected by high concentrations of chelating agents and does not require metal ions. Molybdate, orthovanadate, Zn2+, and Hg2+ are all potent inhibitors of the phosphatase activity. The ability of the phosphatase to dephosphorylate protein phosphotyrosine has been investigated. [32P-Tyr]poly(Glu,Tyr)n, [32P-Tyr]alkylated bovine serum albumin, [32P-Tyr]angiotensin-I, and [32P-Tyr]band 3 (from human erythrocyte) are all substrates of the phosphatase. On the other hand, the enzyme has no activity toward protein phosphoserine and phosphothreonine. Our result further indicates that the neutral phosphatase is distinct from the wheat germ acid phosphatase. The latter enzyme is found to dephosphorylate phosphotyrosyl as well as phosphoseryl and phosphothreonyl groups in proteins. In light of the many similarities in properties to phosphotyrosyl protein phosphatases isolated from several sources, it is suggested that the wheat seedling phosphatase may participate in cellular regulation involving protein tyrosine phosphorylation.